The instant study was conducted to estimate the Model Farm Services Center's (MFSC) contribution in yield improvement of major crops/vegetables in district Dera Ismail Khan, Khyber Pakhtunkhwa, Pakistan, during the year 2014-15. Based on Sekaran sampling technique 306 respondents were selected and were personally interviewed through well prepared and pre-tested interview schedule. To find out the actual performance of yield improvement by Model Farm Services Center along with other repressors, step by step analysis was performed. The results of Wilcoxon Sign Rank Test showed significant improvement in yield of sugarcane, wheat, maize, rice and tomato by Model Farm Services Center. Pearson's correlation coefficient showed highly significant positive relation of sugarcane and wheat yield difference before and after Model Farm Services Center registration with MFSC. Ordinary Least Square Multiple-Regres-sion Model indicates that MFSC registration duration and landholding significantly define the variation in dependent variables at 1% and 5% level of significance respectively for sugarcane yield. Whereas solely Model Farm Services Center registration duration profoundly highly significantly (P ≤ 0.01) explains the variation in dependent variables in wheat yield.
Introduction
Yield is a very complex attribute in any crop/vegetable or agriculture commodity and is influenced by various * Corresponding author.
factors including technologically sound farm operations, timely availability of inputs and production policies. To obtain this very purpose investment strategies, and ability to quantify the impact of policy is of critical importance. In this context, a key goal of agricultural research and policy is to close the gap between potential and average yield achieved in farmers' fields. Closing this yield gap will play an important role in increasing food production in the face of diminished gains in genetic yield potential, possible climatic changes, decreased resource availability, and stricter environmental standards [1] . On the other hand, [2] [3] argue that to compete the global market today, our farmers should have latest information regarding new techniques of farming, new methods of cultivation, new crops, seeds, pesticides, water management, marketing of the product, better government policies regarding agriculture and well export potential for their crops and after all provision of inputs (Seed, Fertilizers, Pesticides, machinery) on time. To achieve this, the farmers should be prompted to adopt improved and locally acceptable technology [4] . In the country most of the farmers are illiterate, socially excluded and poorly informed about the advancement in field of agriculture [5] [6] due to which they are not adroit in storage of their produce, lack technical know-how of getting good yiedl, processing for value addition and proper marketing. Thus the net result of farmer's plight is that agriculture seems to be an unviable economic activity to them.
Amongst above mentioned problems the lack of technical knowledge about production technologies of the major crops could be an important one. The available technology can be transferred through an effective extension approach, because agriculture extension is one of the means available to help alleviate poverty and improve food security. For effective dissemination of agricultural technology, in public sector, various extension approaches have been tried from time to time like village-AID program, Integrated rural Development Program (IRDP) [7] , Inputs at Farmer's Doorsteps Approach and Training & Visit System. These approaches were under heavy criticism, like too rigid, top down oriented, not responsive to farmers' needs, much expensive, ineffective in communicating with the farmers and were unable to meet the challenges of changing circumstances [8] . Keeping in view these drawbacks in 1999, Government of Khyber Pakhtunkhwa for the first introduced a new platform of Farm Services Center.
Farm Services Centers (FSCs) is an effective platform created for Sustainable agriculture in 1999 by Government of Khyber Pakhtunkhwa, Pakistan. Later on, in 2005 the Farm Services Centers were renamed as Model Farm Services Center (MFSC) and established at district level. The FSCs were then established at sub district levels as sub branches of MFSC to increase farmer's access to the quality inputs, technical advice and experience sharing. These centers were conceived with a view of organizing and empowering small farmers at a platform where full technical support of sub-sector of agriculture was available to them. The representatives of allied sectors of the Agriculture Department were kept under one roof and to provide one window services to the farmers in real sense, furthermore, facilitation of farmers with all major production inputs; seed, fertilizers, pesticides and machinery [9] . The basic concept of the FSC program was to provide a platform to the farming community, enabling them to resolve their issues of common interest, especially in agriculture collectively through developing linkages with Government Line Agencies (GLA). Their purpose is skill enhancement and to arrange input before-hand to be saved from any shortage and black marketing. It was a volunteer, public private partnership program [10] . These MFSCs has the authority that they take any action for the betterment of farming community and any person not less than 18 years old of age, having his own agricultural land, poultry farm, diary-farm, fish farm, involved in agribusiness activities, a tenant or having casual farm agricultural activities shall be eligible for membership of Model Farm Services Center. The MFSCs is then responsible to provide the following services to the registered member by paying an enrolment fee of Rs. 100/− and a membership fee of Rs. 500/− each; provision of certified seed, fertilizers, farm machinery, expertise, guidance regarding input provided, pesticides, enhance farmers knowledge and skills in farm management, planning and need assessment, boost the modernization of agriculture, Increase crop yields and Improve farmers livelihood. The present study was thus supposed to investigate whether MFSC was significantly contributing to improving farmer's livelihood through boosting their yields of various major crops.
Materials and Methods

Universe of Study
Present study was conducted in district Dera Ismail khan, Khyber Pakhtunkhwa, during the year 2015. It lies on 71.07˚ longitude and 31.57˚ latitude and 500 m above the sea level. This is the foremost suited region for production of wide range of agricultural crops and vegetables [11] . Descriptive Survey Research design was applied in this study.
Research Design
The descriptive survey [12] [13] research design was selected because primary purpose of the present study was to investigate the yield improvement of registered farmers by the assistance of MFSC.
Selection of Sample Size and Respondents
The total number of registered farmers in MFSC was 1500. According to [14] for population of 1500 the sample of 306 is appropriate. Based on [14] sampling technique from a given population, 306 respondents were selected randomly from registered farmers of MFSC throughout the district, and investigated through personal interview method. The farmers registered at least 2 years ago with MFSC were considered as the respondents of the study because less than 2 years of experience was insufficient for the study.
Research Instrument (Interview Schedule)
Well-structured and pre-tested questionnaire on 20 farmers was developed for data collection.
Cronbach's Alpha test [15] was calculated to check the reliability of the interview schedule by using Statistical Package for Social Sciences (SPSS) software. The overall value was 0.838. Resultantly some minor amendments were incorporated in the interview schedule. Data was collected from the respondents by interacting with them at MFSC through personal interview method.
Data Analysis
Data collected was analyzed using Statistical Package for Social Sciences (SPSS) and Gretl software. To find out the actual factors involved in improvement of yield of various crop/vegetables, a series of tests were followed. Wilcoxon singed rank test (Equation (1)) was applied to find out whether there were significant differences in yield before and after registration with MFSC of various crops/vegetables. Next the yield differences were correlated (Equation (2)) with MFSC registration duration [16] . Those crops/vegetables which had significant correlation with MFSC registration duration were further subjected to application of multiple-regression model (Equation (3)). Multiple-Regression Model was applied to find out the extent of contribution of MFSC registration duration along with other independent variables. Prior to application of multiple-regression normality tests and heteroscedasticity test were also applied. It was thought necessary because the consequence of heteroscedasticity led to an unbiased and inefficient estimate of the coefficients. 
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where Y is the predicted value of the dependent variable, "_" is the y intercept (the value of "Y" when all the "X" values are zero), "Xs" represents various independent variables and β s are the regression coefficients assigned to different independent variables. These denote the amount of change in the dependent variables for a unit change in the independent variables. The symbol "e" denotes the error term, which indicates the proportion of unexplained variance in the dependent variables. The point of regression is to appear at the set of "β" values, called regression coefficient for the independent variables that bring the "Y" values predicted from the equation as close as possible to the y values acquired by measurement. Associated with multiple regressions is R 2 , multiple correlations, which is the percent of variance in the dependent variable, explained jointly by all of the independent variables [17] . The implicit form of the model thus: Table 1 shows the results of Wilcoxon singed rank test of various crops/vegetables. 214 respondents harvested increased sugarcane yield after getting registered with MFSC. 12 respondents got low yield whereas 8 ties were observed where no increase or decrease was found. The overall difference of sugarcane yield before and after registration with MFSC was highly significant (P ≤ 0.01) with average increase of 13.087 maunds/acre (1292.9 kg/ha). Similarly about 260 respondents got increase in wheat yield after getting registered with MFSC. 16 respondents got decrease in their yield whereas 24 respondents neither got increase nor decrease in their yield after getting registered with MFSC. The overall mean differences of wheat yield before and after registration with MFSC was highly significant (P ≤ 0.01) with an average increase of 1.588 maunds/acre (157 kg/ha). Majority of the respondents (195) got increase in their maize yield after registration with MFSC whereas some negative ranks were also observed i.e. 11 respondents got decrease in yield. About 32 respondents got similar results of yield before and after getting registered with MFSC ( Table 1) . Over all highly significant (P ≤ 0.01) increase was observed with average increase of 0.52 maunds/acre (51.4 kg/ha). It was also observed that 71 out of 79 respondents got highly significant increase in their rice yield after getting registered with MFSC. The overall difference in rice yield before and after getting registered with MFSC was highly significant (P ≤ 0.01) i.e. 0.628 maunds/acre (62 kg/ha). About 62 respondents got increase in tomato yield as a consequence of getting registered with MFSC while 12 respondents got similar results before and after getting registered with MFSC. Only 8 respondents got decrease in tomato yield. The overall difference was highly significant (P ≤ 0.01) with average increase of 1.09 maunds/acre (107.69 kg/ha). Furthermore gram yield and onion yield were non-significantly increased after MFSC registration.
Pearson's Correlation Coefficient of Yield Difference and MFSC Registration Duration
Results in Table 2 shows Pearson's product moment correlation coefficient of crops yield differences and MFSC registration duration. Data in Table 2 depicts that there was highly significant (P ≤ 0.01) positive correlation between MFSC registration duration and sugarcane yield improvement. Highly significant (P ≤ 0.01) positive correlation was also observed among wheat yield difference and MFSC registration duration with "r" value of 0.81. Non-significant correlation was observed among rice, tomato and gram with MFSC registration duration though the relation was positive. Non-significant correlation in maize and onion might be attributed to the yield improvement of newly registered respondents.
Multiple-Regression of Sugarcane and Wheat Yield after MFSC Registration with Independent Variables
Normality of residuals is only required for valid hypothesis testing, that is, the normality assumption assures that the p-values for the t-tests and F-test will be valid. Ordinary Least Square (OLS) regression merely requires that the residuals (errors) be identically and independently distributed. Normality residual graphs (Figure 1, Figure  2) show that the data for both sugarcane and wheat were normally distributed with probability of 0.001 and 0.000 respectively. The assumption of the homoscedasticity of the classical linear regression model is that the variance of each disturbance term μi for the chosen values of the dependent variables is a constant number equal to σ². Symbolically it can be written as: E(μi²) = σ² 1, 2, , i n =  . If the aforementioned assumption is violated then it will lead to a problem of heteroscedasticity, which means that variance of the error term will no more remain constant. The consequence of heteroscedasticity is an unbiased but inefficient estimate of the coefficients. The results of the variances which may be small or large, leading to Type I or Type II error in the presence of heteroscedasticity. Heteroscedasticity is mainly present in cross sectional data as ours, than timeseries data (Gujarati, 2009) . For this purpose two tests were followed; Whitney U test for heteroscedasticity follows 2 χ distributions. The estimated p-value for sugarcane was 0.734 whereas 0.09 for wheat and statistically insignificant. Thus the null hypothesis of homoscedasticity was accepted. Breusch-Pagan test for heteroscedasticity also follows 2 χ distributions. The estimated p-value was 0.08 whereas 0.07 for sugarcane and wheat and statistically insignificant. Thus the null hypothesis of homoscedasticity was accepted. Aforementioned results reinforce our hypothesis of homoscedasticity which leads to the application of multiple-regression model for sugarcane and wheat. Similar tests were also applied for the other crops/vegetables (maize, rice, gram, tomato and onion) but due to heteroscedasticity problem multiple regression was not performed. The results shown in Table 3 and Table 4 revealed that MFSC registration duration had highly significant contribution in sugarcane and wheat yield. It means that with unit increase in duration of MFSC had increased sugarcane yield up to 0. 
Discussion
MFSC had played its role and improved the yield of all the crops/vegetables observed. Improvement in yield was recorded on account of supply of inputs, machinery and guidance regarding crop/vegetable management by MFSC [18] . The present system enables farmers to buy quality inputs at reasonable wholesale rates. Research studies showed that when quality inputs were made available at reasonable prices, the yield got increased [19] [20]. Maximum improvement was recorded in wheat, sugarcane, maize and rice in comparison to other crops. Increase in these crops particularly wheat might be attributed to the seed farms of Agricultural Extension Department which is mainly focused on seed production of wheat crop. These seed farms provide better quality seed to MFSC well on time. Due to the same reason maximum respondents collected the wheat seed from MFSC. Very few respondents regarding all the crops/vegetables were observed who harvested low yield even after registration which might be due to the reason that they had not properly visited the MFSC once registred. Thus they might not obtained the inputs or farm implements which reduces their yield. The repercussions of increased yield might be attributed to the gigantic task being accomplished by MFSC i.e. due to farming skills provided by MFSC, timely suggestions and empowerment in skills of proper crop management, access to quality inputs including best varieties which improved their yield.
Conclusion
The findings revealed that MFSC played a vital role in yield improvement of sugarcane, wheat, maize, rice and tomato. Thus rampant scope of MFSC was due to the reason that MFSC registration duration had a significant contribution in improvement of yield and bridging the gap of potential yield of registered farmers. So the government should offer programs for awareness among the farmers to register themselves with MFSC in order to learn modern techniques of farming to cope with the problem of food insecurity. Similar studies need to be replicated in other MFSCs in the province.
